Objective: To assess the coping strategies used by family decision makers of adult critical care patients during and after the critical care experience and the relationship of coping strategies to posttraumatic stress symptoms experienced 60 days after hospitalization. Design: A single-group descriptive longitudinal correlational study. Setting: Medical, surgical, and neurological ICUs in a large tertiary care university hospital. Patients: Consecutive family decision makers of adult critical care patients from August 2012 to November 2013. Study inclusion occurred after the patient's fifth day in the ICU.
Critically ill patients are often incapable of participating in their own medical decision making due to sedation, delirium, coma, or neurological compromise (19, 20) . A majority of ICU patients rely on a substitute decision maker, usually a family decision maker (FDM), to participate in decision making with the healthcare providers at some point during their ICU illness (21) . The risk of loss of a family member and the difficulty of making potentially life or death decisions may add to the anxiety and stress of FDMs. The high prevalence of PTSD symptoms following the ICU experience in FDMs of ICU patients compared with other family members may reflect these extreme threats (7, 8, 15) .
The relationship of coping to psychological and physical health outcomes has been studied extensively in the behavioral literature (22) . Incorporating the concepts of Lazarus and Folkman (23) , researchers describe three categories of coping behavior: problem focused, emotion focused, and avoidant (24, 25) . Avoidant coping has been shown to be a predictor of decreased psychological adjustment in individuals suffering from acute and chronic health problems and associated with PTSD symptoms following a traumatic event (26) (27) (28) (29) (30) . The use of avoidant coping strategies also has been associated with increased emotional distress among neuroscience ICU family members and with higher risk of PTSD symptoms in mothers of premature neonatal ICU infants (31, 32) .
The purposes of this study were to determine: 1) the coping strategies used by FDMs of ICU patients early in the ICU admission and 30 days following hospital discharge or death of the patient for whom the FDM made decisions and 2) the relationship between coping strategies used by FDMs during and after the decision-making experience and PTSD symptoms experienced by FDMs 60 days after hospital discharge or death of the patient for whom the FDM made decisions.
MATERIALS AND METHODS

Sample and Setting
The institutional review board of the study site approved this study. The current study was part of a larger National Institutes of Health-funded study (1RO1NR013322-01) examining decision making of ICU FDMs. The research setting included three adult ICUs at a large tertiary care center. The study inclusion criteria for ICU patients were 1) mechanical ventilation or predicted ICU stay of greater than 5 days, 2) lack of cognitive decisional capacity, 3) age more than 18 years, and 4) has an identified FDM. Exclusion criteria for ICU patients included: 1) able to make their own care decisions and 2) family meeting planned to discuss withdrawal of life-sustaining interventions for the patient or withdrawal in process. Study inclusion criteria for FDMs of ICU patients were 1) over 18 years, 2) identified as the primary person responsible for ICU patient decision making, and 3) able to speak English.
Design
The study design was a descriptive, longitudinal, correlational study to identify coping strategies and symptoms of PTSD in ICU FDMs and the extent of the relationship between FDM coping strategies and post-ICU PTSD symptoms. An FDM may be 1) a family member previously designated by the patient as the legal durable power of attorney, 2) a family member who was verbally chosen by the patient, but legal documentation does not exist, 3) a relative, or friend, who is available and assumes the role of decision maker, or 4) a legal guardian. A research assistant (RA) rounded in the ICUs on a daily basis to identify patients and FDMs eligible for the study. Enrollment and initial interviews were obtained at the bedside (all ICU rooms were single-patient rooms) or a nearby private room according to the preference of the FDM. When a patient met the eligibility criteria for the study but the FDM was not present at the patient's bedside, the RA explained the study to the potential participant by phone and either arranged a time to meet the participant face-to-face for enrollment or conducted the interview by phone.
The study design had three data collection points: Time 1 (T1) = day 3-5 after ICU admission, Time 2 (T2) = 30 days after discharge from the hospital or death of the patient, and Time 3 (T3) = 60 days after discharge or death of the patient. The demographic form was administered at T1. The Brief COPE instrument was administered at T1 and T2. The Impact of Event Scale-Revised (IES-R) was administered at T3. At 30 days after discharge from the hospital (T2), the FDM was contacted by phone call, e-mail, or standard mail. The same process was followed at 60 days after discharge from the hospital or death of the patient (T3). Bereaved family members contacted at T2 and T3 were encouraged to pursue local bereavement support groups. A $10.00 gift card was offered prior to enrollment in the study and again at T3 upon completion of all study time points to compensate FDMs for the inconvenience of participating in the study during a difficult and stressful time and to stimulate study participation.
Measurement
Demographic Form. Patient and FDM characteristics were obtained from the FDM and the patient's medical records. Patient characteristics included age, gender, ethnicity, length of ICU stay, length of hospital stay, and final disposition of the patient at 30 days (death or discharge from ICU). FDM characteristics included age, gender, ethnicity, relationship to the patient, previous decision-making experience, documentation of patient's living will, and designation of durable power of attorney.
Brief COPE Instrument. Coping strategy was measured at T1 and T2 by the Brief COPE instrument, which is a 28-item measure of coping strategies (33) . The Brief COPE consists of 14 subscales of two items each. The items are scored using a 4-point Likert scale with responses ranging from 1 (I haven't been doing this at all) to 4 (I have been doing this a lot). Each of the 14 subscales can be reported as a total score (2-8) or a mean score (1-4) with higher scores indicating more use of the particular type of coping effort. Based on conceptual and theoretical literature, several authors group the 14 subscales into three coping categories or strategies: 1) problem-focused coping, 2) emotion-focused coping, and 3) avoidant coping (34) (35) (36) . Each category score is reported as a mean score ranging from 1 to 4 ( IES-R. Symptoms of posttraumatic stress were measured by the IES-R. The IES-R is a self-report scale that provides information on both the presence and severity of stressrelated symptoms. Horowitz et al (37) proposed the original IES, which was revised by Weiss and Marmar (38) to include three subscales corresponding to the three symptom clusters of PTSD described in the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition: intrusion, avoidance, and hyperarousal (39) . The IES-R is a 22-item instrument scored using a 5-point scale ranging from 0 (not at all) to 4 (extremely) for each item. Total scores may range from 0 to 88 with higher scores indicating higher levels of posttraumatic stress symptoms. Several authors have reported on the validity and reliability of the IES-R instrument (38, 40, 41) .
Data Analysis
Descriptive statistics were used to assess frequencies and variability of the data. Nominal or ordinal variables were described using absolute n and proportions. Interval/ratio variables were described using means and sds. Bivariate associations were examined using Pearson correlations and chi-square analysis. Differences between groups were examined using dependent samples t tests, two sample t tests, and one-way analysis of variance (ANOVA). Individual-level change over time was examined using raw data change scores. Change scores for the coping strategies were derived by subtracting T1 scores from T2 scores with positive values indicating an increase in use over time and negative values indicating a decrease in use over time. Reliable Change Indices (RCI) were used to assess the statistical significance of individual-level change in variables over time. RCI was calculated as the difference between T2 and T1 scores divided by the se of the difference in scores between time points (42) . RCI scores greater than 1.96 or less than -1.96 indicate a statistically significant change in scores over time (p < 0.05). Associations between demographic variables, coping strategies, and PTSD symptoms were evaluated using multiple regression models, after confirming that the data met test assumptions. Two-sided p values of less than 0.05 were considered statistically significant. Data were analyzed using the Statistics Package for the Social Sciences (SPSS; IBM, Armonk, NY) version 21 software. The sample size was determined on G-Power (3.13) a priori. Based on an α of 0.05 and power of 0.80, 76 FDMs were planned for the study assuming a medium effect size (0.15) for regression of the dependent variable (PTSD symptoms) on the three independent variables (coping strategies). A medium effect size was chosen based on previous studies examining the relationship between coping strategies and PTSD symptoms. Assuming an attrition rate of 20%, a total of 96 FDMs were required to obtain the calculated sample size of 76.
RESULTS
Characteristics of Patients and FDMs
Over the study period from August 2012 to September 2013, a total of 176 FDMs and patients met the eligibility criteria and were approached to participate in the study. Seventyseven FDMs provided data for all study time points and completed the study. Figure 1 is the flow chart of the study. Individuals completing the study tended to be older than individuals lost to attrition (M = 57.01, sd = 13.82; M = 49.53, sd = 13.16; t (105) = -2.55, p = 0.01). The presence of a living will [X 2 (1) = 4.08, p = 0.04] and durable power of attorney [X 2 (1) = 4.08, p = 0.04] was higher in the sample completing the study. The proportion of African-American FDMs in the attrition group was higher than the sample group approaching statistical significance (p = 0.09) ( Table A3 , Supplemental Digital Content 1, http://links.lww.com/CCM/B207). The demographic characteristics of the hospitalized ICU patients and their FDMs are summarized in Table 1 . The ICU mortality rate was 30%, which increased to 43% by 30 days after hospital discharge.
Posttraumatic Stress Symptoms
The mean IES-R score for the sample was 23.14 (sd = 15.90). Eighteen FDMs (23%) had IES-R scores above 33, and 32 FDMs (42%) had scores above 24. The IES-R score differed among FDMs based on the disposition of the patient at 30 days (deceased: M = 29.70, sd = 15.83; alive: M = 18.23, sd = 14.23; t (75) = -3.34, p = 0.001). The IES-R score also varied according to the relationship of the FDM to the patient [F (3, 73) = 2.96, p = 0.04] with children of ICU patients having the highest IES-R scores (M = 29.18, sd = 16.04) and other FDMs (siblings, power of attorney, etc.) having the lowest IES-R scores (M = 11.44, sd = 7.38). The difference in the mean scores between these two groups was statistically significant using one-way ANOVA with post hoc testing (p < 0.05). The IES-R scores of spouses (M = 22.11, sd = 15.06) and parents (M = 24.10, sd = 19.31) were not statistically different from 
FDM Coping Strategies and Posttraumatic Stress Symptoms
Problem-focused coping scores were highest among the three coping strategies at enrollment and 30 days after hospital discharge as shown in Table 2 . Group problem-focused and emotion-focused coping mean scores decreased significantly over time while avoidant coping scores remained statistically unchanged from enrollment to 30 days after hospital discharge. Change scores for the coping strategies demonstrated moderate variation (Figs. 2, 3, and 4) . RCI revealed four participants (5%) had a statistically significant decrease in avoidant coping use between T1 and T2, and three individuals (4%) experienced a significant increase over time (RCI < 1.96 and RCI > 1.96, respectively, p < 0.05). Two FDMs (3%) demonstrated a statistically significant decrease in problem-focused coping over time and two participants (3%) reported a decrease in emotion-focused coping use from T1 to T2 based on RCI analysis with no individuals endorsing a significant increase in either coping strategy. Female FDMs used higher amounts of avoidant coping at enrollment (T1) than men (female: M = 1.60, sd = 0.33; male: M = 1.37, sd = 0.37; p = 0.02), but the difference was no longer detected at 30 days following hospital discharge (female: M = 1.63, sd = 0.44; male: M = 1.56, sd = 0.51; p = ns). No other differences in the use of coping strategies were found among FDM characteristics.
At enrollment (T1), all of the coping strategies demonstrated moderate correlations with each other but avoidant coping was the only strategy to have a significant positive relationship with IES-R score (r = 0.27, p < 0.01) ( Table A4 , Supplemental Digital Content 1, http://links.lww.com/CCM/B207). Coping strategies 30 days following hospital discharge (T2) continued to exhibit significant positive correlations with each other and all three coping strategies demonstrated a positive relationship with IES-R score (avoidant coping: r = 0.60; emotion-focused coping: r = 0.23; problem-focused coping: r = 0.38; p < 0.05). Furthermore, longitudinal correlations between the coping strategies at T1 and T2 demonstrated moderately positive correlations within a particular type of coping strategy but weaker positive correlations between different T1 and T2 coping strategies (Table A4 , Supplemental Digital Content 1, http://links.lww. com/CCM/B207). Additionally, T1 problem-focused coping had no significant relationship to T2 avoidant coping (r = 0.08, p > 0.05).
Predictors of PTSD Symptom Severity
A stepwise regression model identified avoidant coping change score, problem-focused coping change score, patient death, and the child FDM role as significant predictors of higher IES-R scores ( Table 3) . Parents serving as FDM for their children approached statistical significance (B = 7.83, p = 0.09). The model was moderately strong in predicting severity of later PTSD symptoms accounting for 40% of the variance in IES-R score [F (6, 70) = 14.05; p = 0.000].
T1 coping strategies were poor predictors of IES-R score with an R 2 of 0.09, F (3, 73) = 2.35, and p = 0.08. When the variables of FDM relationship to patient and patient outcome (deceased/ alive) identified in the stepwise regression were added, the model provided a statistically significant explanation of IES-R score variance [F (7,69) = 4.14, p = 0.001] with patient death being the only independent predictor of higher posttraumatic stress symptom severity ( http://links.lww.com/CCM/B207). In contrast, T2 coping strategy use did explain a statistically significant amount of the variance in IES-R score [F (3, 73) = 19.41, p < 0.001, R 2 = 0.44]. When patient outcome and FDM relationship to patient were added, the variance in IES-R score explained by the model increased slightly (R 2 = 0.50). Avoidant coping and problem-focused coping at T2 were independent predictors of higher IES-R score, whereas death of the patient was no longer a significant independent predictor of IES-R score ( Having identified that T2 avoidant and problem-focused coping were significant predictors of PTSD symptom severity, we then tested whether these coping strategies mediated the relationship between patient death and later PTSD symptoms. Using the method described by Baron and Kenny (43) , we tested path A (Fig. 5) , demonstrating a significant relationship between death of the patient and IES-R score. In path B, we performed regression analysis between patient death with T2 avoidant coping and T2 problem-focused coping. Patient death was a significant predictor of T2 avoidant coping but not of T2 problem-focused coping (β = 0.03, p = 0.77). To complete the test for mediation, IES-R score was regressed on avoidant coping and patient death shown in path C, demonstrating a mediating effect of avoidant coping between patient death and PTSD symptoms.
DISCUSSION
The findings of the current study corroborate those of other investigators concerning the high prevalence of PTSD symptoms in FDMs of critically ill patients. Using the data and recommendations published by Creamer et al (40), 23% of FDMs had IES-R scores highly predictive of PTSD (IES-R > 33) and 42% had scores that demonstrate clinically significant symptoms of PTSD (IES-R > 24). Several investigators have reported PTSD symptom prevalence rates ranging from 33% to 69% within the first 6 months after ICU hospitalization (7) (8) (9) (10) (13) (14) (15) (16) (17) (18) . However, comparison between studies is difficult due to differences in sample populations, instruments used to measure PTSD symptoms, timing of symptom measurement, and analysis of instrument score. Our study examined PTSD symptoms exclusively in FDMs. The sample of FDMs was predominantly female, Caucasian, and spouses similar to other studies (7, 9, 16) . The FDM role has been associated with a higher prevalence of PTSD symptoms in French populations (8, 15) . However, this relationship is less clear in other ICU family populations. Some studies investigating post-ICU family PTSD symptoms do not differentiate between family members who did or did not participate in the decision-making process (9, 10, 14, 17, 18) . Gries et al (9) reported that discordance between decision-making preferences and actual decision-making role was associated with increased PTSD symptoms, and thus, the impact of the role of FDM may be a significant risk factor.
We found patient outcome and relationship of the FDM to the patient as the only noncoping patient or FDM variables with a statistically significant association with severity of PTSD symptoms. Azoulay et al (8) also reported an association between patient death and PTSD symptoms. Our study also found that FDMs who were children of the patient had higher IES-R scores than other FDMs. Azoulay et al (8) reported a higher prevalence of PTSD symptoms among adult children of ICU patients. However, given the largely disparate findings in other studies, a firm association between the FDM-patient relationship and PTSD symptoms is elusive (9, 18) . Furthermore, FDM gender was not significantly associated with PTSD symptom prevalence or severity in the present study as has been demonstrated by other authors and in other PTSD patient populations (8, 9, 44) . However, the majority of FDMs in this study were female, which may have limited the ability to demonstrate a relationship between gender and PTSD symptoms.
The study also presents new data on the coping strategies used by ICU FDMs during and after the ICU experience. FDMs used all three coping strategies to varying degrees during the study period. The use of problem-focused coping was highest at both time points followed by emotion-focused with avoidant coping being the least utilized (2, (45) (46) (47) . FDMs may become more comfortable with the ICU environment and rely less on problem and emotion-focused coping strategies over time, possibly influenced by improvement in their family member's condition. Alternatively, problem and emotionfocused coping may be insufficient or ineffective to meet the stress demands of the ICU illness resulting in persistent use of avoidant coping over time, which may explain the decrease in the use of problem, and emotion-focused strategies over time while use of avoidant coping remained stable. However, FDMs did not demonstrate significant propensity to change from the use of one coping strategy in favor of another. Additionally, the relationship between coping strategy use and PTSD symptoms severity increased over time. These findings suggest a subset of FDMs continued to use sustained or higher levels of coping strategies and those who used higher levels of coping strategies (avoidant and problem-focused coping) over time also tended to be the FDMs experiencing higher amounts of PTSD symptoms.
Positive associations between coping strategies and PTSD symptoms have been described in other PTSD populations with avoidant coping having the strongest positive association with PTSD symptoms (26, 27, 36, 48, 49) . Some authors have presumed the presence of PTSD symptoms causes the use of avoidant coping (36, 50) . However, other authors have reported avoidant coping as a predictor of later PTSD symptoms in populations of Gulf War victims, domestic violence victims, and traumatic injury victims (51) (52) (53) . A recent study measured coping strategy in 56 mothers of premature infants in the neonatal ICU (31) . Mothers were assessed with the Brief COPE at 7-10 days after ICU admission and the Davidson Trauma Scale 1 month after ICU discharge. Avoidant coping use was associated with an increased risk of later PTSD symptoms (relative risk = 1.09; 95% CI, 1.02-1.15; p = 0.008).
Our findings suggest that the relationship between coping strategies and PTSD symptoms in our sample arises during and after the ICU hospitalization rather than as an early antecedent predictor of PTSD symptoms. The presumably high stress of the ICU experience, influenced in part by the outcome of the patient, mobilizes coping strategies. The use of avoidant coping in response to ongoing ICU and post-ICU stressors may play a role in sustaining and accelerating PTSD symptom severity as has been shown in other traumatic stress populations (27, 51, 53) . Problem-focused coping has been associated with negative psychological health outcomes from acute stressors but positive health outcomes with chronic stressors, suggesting psychological difficulty in the short term but improved psychological adjustment in the long term (22, 26, 36) . Since patient death did not have a significant association with T2 problem-focused coping, use of problem-focused coping may have been related to other factors in the ICU and post-ICU course. Discharge of the patient from the ICU or hospital may represent a new stress environment where problem-focused coping is often used at higher levels than other coping strategies. The uncontrollability and unpredictability of the ICU and post-ICU course may overwhelm FDMs who preferentially use problem-focused coping strategies, resulting in higher PTSD symptomatology.
Our study had several limitations. First, the study sample was small and relatively homogeneous. Second, the sample may be biased in that refusal rates and attrition were high. It is possible that FDMs who used higher rates of early avoidant coping declined participation of the study. Furthermore, FDMs experiencing the highest degree of PTSD symptoms may have been lost due to attrition. Furthermore, baseline coping use by FDMs prior to ICU admission is not accounted for in the analysis. Prior psychiatric history of ICU FDMs was not obtained in the current study. Previous history of anxiety or depression is a risk factor for PTSD and could be a significant confounding variable in the analysis of the current study (44) . Data were collected from FDMs in several different types of ICU, which introduces the possibility of specific ICU factors influencing the results. Fourth, the study relied on self-report measures to assess PTSD and coping strategies. The IES-R instrument does not make the diagnosis of PTSD but identifies the severity of PTSD symptoms experienced. Future studies with ICU family members may benefit from a formal clinician administered examination for PTSD.
CONCLUSIONS
The relationship between coping strategy and PTSD symptoms is important for several reasons. It may provide a mechanism that helps to explain the effect of FDM and ICU variables on subsequent development of PTSD symptoms. Second, it may provide an opportunity for focused interventions that target maladaptive coping strategies to diminish later PTSD symptoms. Coping strategies are amenable to treatment interventions, and interventions to diminish avoidant coping use have been associated with reductions in PTSD symptoms (54) (55) (56) . Replication of the study findings in a larger more heterogeneous population would be helpful to examine the extent to which coping strategies may influence weaker relationships that our study did not identify between risk factors and PTSD symptom development. A larger study would also allow further psychometric testing of the Brief COPE in the ICU family population. Finally, longitudinal studies with later post-ICU time points are needed to determine whether the relationships between coping strategies and PTSD symptoms persist.
